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unit dose of any high-LET radiation relative to the risk per unit dose of
the standard low-LET radiation at low doses and dose rates.

In the ICRP-ICRU, 1963 report, it was pointed out that knowledge of
the RBE of different types of radiation is used in two ways in radiological
protection: first, to provide a basis for setting occupational dose limits for
high-LET radiation in relation to accepted limits for low-LET radiation
(and to allow the reverse procedure for certain bone-seeking isotopes) and,
second, to provide a basis for summing the doses of radiations of different
qualities to which a person may have been exposed. This latter use of
RBE generally has only limited validity, however, since the prediction of
biological effects on the basis of doses of different radiations weighted by
their RBEs is a correct procedure only if (1) radiations act independently
(a condition rarely met), and (2) their dose-response curves are linear.
An example illustrating this point is the fact that the biological effect
of neutron fields contaminated by various amounts of photons cannot be
predicted from knowing the neutron RBE only, except, perhaps, at very
low doses.

The ICRP-ICRU Report clearly differentiated the radiobiological con-
cept of RBE from that of the quality factor (now designated Q). Concep-
tually, Q has a meaning similar to that of RBE; however, it was recognized
that Q may not necessarily be identical to RBE. Q is defined as the ratio
of occupational exposure dose limits, while RBE values are determined
experimentally from radiobiological data. Thus, the concept of Q cannot
be considered independently of the general philosophy that is to be applied
to the derivation of dose limits for different radiations in the context of
radiation protection.

In dealing with the limited data on RBE then available, particularly
on the more relevant endpoints of mutagenesis and carcinogenesis, it was
assumed that the dose-response curve for high-LET radiation generally
tended to be linear, at least at low doses.

For the low-LET standard radiation, discussion oriented largely around
the linear quadratic dose-response curve, with an initial linear component
dominating at low doses and dose rates. The linear component of the
low-LET radiation curve, interpreted as resulting from a single-track mech-
anism, was thought to be due almost entirely to the high-LET radiation
regions at the end of particle tracks. The slope of this linear component
of the total dose-response curve was expected to be largely independent
of dose rate and dose fractionation. Dose-rate effects were expected only
at higher doses, where the dose squared or multitrack mechanisms were
associated with the nonlinear component of the overall dose-effect curve.
A similar formulation has been used repeatedly in the literature, including
a report by the National Council on Radiological Protection and Measure-
ments, NCRP Report 64 (NCRP80).